Aerosol Discrimination in the Asian Monsoon Region:
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Science guestions/Talk Outline

ATop of Aerosol layers > top of convective parameterization in models. What
happens to loft aerosols in the ATAL?

AHypotheses:
A Modeled convection is too low.
A Intermittent very deep convective events contribute Ielagting aerosols by
Injection.
A Cloud radiative effects create lofting that elevates small particles.
A All of these things could be true.

AMeasurement Challenges:

A Imperfect data, always missing something in space or in time.
A Particles are detected. Aerosols or Clouds? Or both!
A Where is the local tropopause?

AThis talk:

A Focus on observations by CALIOP, SIAEES and some geostationary for context.

Goal: A regional comparison of cloud/aerosol discrimination in CALIOP and
SAGHII data, with an atmospheric process context.



SAGE[II vs CALIOP Cloud and Aerosol Detect

SAGE Ill on ISS

ToTo Do o Do

200 km path, 500 m vertical resolution

9 wavelengths (nm): 384, 44921, 602, 676,
756, 869,1022 1544

Extinction observations at solar occultations
Chemical observations as well

Detects cumulative extinction by aerosols and
cloud ice particles along the sample path.

A Features detected at 5, 20, 80 km

A Mode of transparent layer thickness distribution in the
tropopause region is ~ 500 m, like SAGE bins

Two 532 nm Channels with linear polarization plus
1064 nm

Continuous measurements but no swath

Detects atmospheric features in a profile that have
elevated backscatter and sorts them into aerosols and
clouds. 3
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Domain: Asian Monsoon, Tropopause Region
Peak Monsoon Season; July and August-20138




a) Summer 2006-2014 Mean V4 IWP > 14 km

In the NH Summertime UT/LS,
the Asian Monsoon Is the
biggest,baddestgame in town.

IWP g/m®

MERRA-2 tropopause height vs latitude Asian Monsoon:

1 ¢ Convective transport of tropospheric chemicalsto the
Sratosphere.

2 ¢ More Qubtropical, overshooting convection more
likely to contribute water vapor to the Sratosphere
(Schoeberl et al., 2019)

3 ¢ Asian Tropopause Aerosol Layer (ATAL ¢ Vernier et al.)
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Hemispheric asymmetry in the Boreal Summer due to
the Asian Monsoon in the Northern Hemisphere.
The NH tropopause break at the subtropical jet is much

less well-defined due to deep convection. ° o0 . Plot from Vernier et al., 2020
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Cloud Ice Water
Path, 1520 km
July and August
2007- 2017
CALIOP Nighttime

Convective Cloud
Fraction > 15 km
July and August
2007-2017¢
CALIOP Nighttime



